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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve surface area 
increment ratio of a film such as an HSG (Hemi- 
spherical Grain)-Si film formed on a wafer. 
SOLUTION: The inner wall of a reaction chamber 12 for 
forming the HSG-Si film on a wafer 14, and a boat 25 
used to contain and support the wafer 14 in the reaction 
chamber, are pre-coated with a silicon film, prior to 
formation of the HSG-Si film. The wafer 14 is introduced 
into the pre-coated reaction chamber, thus the HSG-Si 
film is formed in a state where impurities on the wafer 
14 are removed. Thus, by pre-coating the silicon film, 
moisture, oxygen, hydrogen carbide and organic 
materials as the impurities can be removed. 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A capture method of a gas impurity characterized by coating said wall with a silicon film in 
advance of predetermined processing at a wall of a processor which performs predetermined processing, 
and capturing a gas impurity in said processor with a silicon film. 

[Claim 2] The capture method of the gas impurity characterized by to introduce said semiconductor 
wafer into the processing interior of a room, and to capture and remove the gas impurity emitted from a 
semiconductor wafer with said semiconductor film after coating said processing interior of a room with 
a semiconductor film formed with a semiconductor of the same class as a semiconductor which 
constitutes said semiconductor wafer in advance of said predetermined processing, in case a 
semiconductor wafer is introduced into the processing interior of a room arid predetermined processing 
is performed. , 
[Claim 3] It is the capture method of a gas impurity characterized by said semiconductor film by which 
coating is carried out being a silicon film in claim 2. 

[Claim 4] A capture method of a gas impurity characterized by coating said silicon film by introducing 
silicon system gas in claim 3. 

[Claim 5] It is the capture method of a gas impurity characterized by said silicon system gas containing 
at least one of silane gas, disilane gas, trishiran gas, and the tetra-silane gas in claim 4. 
[Claim 6] To inert gas used for said predetermined processing while it sets to claim 2 and said 
semiconductor film by which coating is carried out can remove an acid and alkaline impurity or the 
organic substance in oxygen, moisture, and a list, it is the capture method of a gas impurity characterized 
by being inactive. 

[Claim 7] It is the capture method of a gas impurity characterized by said semiconductor film by which 
coating is carried out being a germanium film in claim 6. 

[Claim 8] It is the capture method of a gas impurity characterized by being processing for forming a 
laminating mold capacitor to which said predetermined processing has a semi-sphere grain-like grain in 
an electrode surface in claims 1 or 2. 

[Claim 9] Semiconductor fabrication machines and equipment characterized by to have a processing 
room which specifies processing space, and which can be exhausted, a carrying-in means carry in a 
wafer which should be processed in said processing space, and a means form a semiconductor film 
which introduces gas into said processing space and becomes settled by said gas in a wall of said 
processing room before said wafer is carried in to processing space. 

[Claim 10] They are the semiconductor fabrication machines and equipment which said gas is silicon 
system gas, and are characterized by a semiconductor film being a silicon film in claim 9. 
[Claim 11] Semiconductor fabrication machines and equipment characterized by forming a boat for 
wafer installation which can install said two or more wafers in said processing space in claim 9. 
[Claim 12] They are the semiconductor fabrication machines and equipment characterized by carrying 
out coating of said boat for wafer installation beforehand with said semiconductor with a wall of said 
processing room in claim 11. 
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[Claim 13] They are the semiconductor fabrication machines and equipment characterized by dividing 
said boat for wafer installation into two or more shelves in claim 12. 



[Translation done.] 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the semiconductor fabrication 
machines and equipment which manufacture a semiconductor device using the capture method of the 
gas impurity used for capturing a gas impurity in the case of semiconductor device manufacture, and the 
capture method concerned. 
[0002] 

[Description of the Prior Art] Recently, in a semiconductor device like semiconductor memory, such as 
a dynamic RAM (it is hereafter called DRAM for short), the still higher degree of integration is 
demanded, and in order to meet this demand, an area required for each memory cell is also reduced 
extremely. For example, at 1MDRAM or 4MDRAMs, the layout Ruhr where the minimum layout width 
of face becomes 0.8 micrometers is adopted, and the layout Ruhr where the minimum layout width of 
face becomes 0.6 micrometers is adopted by another side and 16MDRAM. Thus, if the area of a 
memory cell contracts, the amount of the charge accumulated in a memory cell also becomes small, and 
it is difficult to secure the amount of charges required as a memory cell with high integration. 
[0003] On the other hand, in order to secure the amount of charges required for a memory cell, the 
memory cell equipped with the capacitor of a trench mold or a laminating mold is proposed and put in 
practical use. 

[0004] Among these, since it has the advantage referred to as it being high in soft error resistance, and 
not doing damage to a silicon substrate as compared with the thing equipped with the capacitor of a 
trench mold, the memory cell structure of having the capacitor of a laminating mold is expected as 
memory cell structure in the next generation. Moreover, raising the alpha-rays resistance in a trench by 
making a trench capacitor into laminating mold trench structure is also examined. Therefore, the 
laminating mold memory cell is promising as next-generation technology. 
[0005] Here, the thing using HSG (hemi-spherical-grain) technology, i.e., hemispherical particle 
technology, as a laminating mold capacitor applicable to DRAM beyond 64M is proposed (Japanese- 
Patent- Application-No. 7-No. 072 or 276 specification). By forming many semi-sphere-like particles or 
mushroom-like particles in the surface of the are recording electrode of a capacitor, substantially, HSG 
technology tends to expand the surface area of an are recording electrode, and tends to realize big 
capacity by this. 

[0006] collecting the silicon atoms of a nucleus periphery focusing on the nucleus which irradiated the 
silicon content gas of SiH4 grade and was formed after this exposure, in order to arrange the silicon 
atom which should serve as a nucleus on the deposited amorphous silicon layer, when forming the 
above-mentioned are recording electrode — the big irregularity on the surface ~ that is, the particle of 
the shape of hemispherical or a mushroom is formed. As a result, hemispherical or the film which has a 
mushroom-like particle is a polish recon film, and calls henceforth hemispherical or the layer which has 
a mushroom-like particle a HSG-Si film. 

[0007] Since an oxygen atom will control the migration of Si atom if number atomic layer formation of 
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the natural oxidation film etc. is carried out on the surface of an amorphous silicon when forming a 
semi-sphere-like particle on an amorphous silicon, it will become impossible thus, to form a semi- 
sphere-like particle. As for the silicon oxide as a natural oxidation film, oxygen tension will actually be 
formed on an amorphous silicon also in a lxlO-6Torr degree. For this reason, in case a semi-sphere-like 
particle is formed, it must prevent that impurities, such as oxygen and water, remain in an ambient 
atmosphere as an impurity. 

[0008] In the official report quoted upwards, after removing by processing the natural oxidation film 
formed on the amorphous silicon with hydrogen fluoride water, a wafer is introduced into the equipment 
which has a load lock chamber, and the method of forming a HSG-Si film is indicated. 
[0009] 

[Problem(s) to be Solved by the Invention] However, as described above, even if hydrogen fluoride 
water treatment once removes the natural oxidation film on a wafer the reaction chambers (the product 
made from a quartz, product made from SiC, etc.) which let a load lock chamber pass, are exhausted by 
the vacuum pump, and are heated - many, when several wafers are introduced Remaining in the 
reaction chamber where the natural oxidation film is formed on the amorphous silicon, and impurities, 
such as moisture, are heated again was checked. This cause is because it ****s since it is heated by the 
moisture which is sticking to the interior and the surface of the silicon oxide currently formed on the 
wafer being introduced into a reaction chamber, although there is little effect of the moisture desorbed 
from an interlayer film etc., oxygen, and the organic substance if there is little wafer number of sheets — 
many — if several wafers are introduced, in order that the amount of an impurity may increase, it 
becomes difficult to maintain pure Si film surface. Especially the increment in a moisture partial 
pressure does effect to HSG formation strongly. Because, it is for the electrode surface on a wafer 
oxidizing with this moisture from which it was desorbed. 

[0010] Thus, when the natural oxidation film remained on an amorphous silicon, even if it irradiated 
silicon content gas, to the atom used as a nucleus, silicon atoms did not fully gather but, for this reason, 
it became clear that there was a limit in the surface rate of increase of a HSG-Si film. This is for a 
natural oxidation film to control the migration of the silicon atom on the surface of an amorphous 
silicon. Moreover, when the electrode surface oxidized, even if it made high the degree of vacuum of a 
load lock chamber and an annealing chamber to the lxlO-8Torr degree with the turbine pump etc., the 
improvement of the surface rate of increase of a HSG-Si film was not once found. 
[001 1] On the other hand, giving the capacity which carries out gettering of the impurity to the reactor 
core tube itself used by the heat treatment process at the time of semiconductor manufacture is proposed 
by JP,5 -206,046, A. Here, while forming a reactor core tube by polish recon, heat treatment which brings 
the impurity of the polish recon itself together in the upper limit section of a reactor core tube is 
performed in the case of reactor core tube manufacture. 

[0012] The official report concerned is not pointed out about the trouble that a limit is in the surface rate 
of increase in the case of HSG-Si film formation. Moreover, in order to form the film which has a 
hemispherical particle, i.e., a HSG-Si film, the official report described above also about using this 
reactor core tube is not suggested at all. 

[0013] furthermore, the thing for which the reactor core tube itself is exchanged since impurity gettering 
capacity is given to the reactor core tube itself and the gettering capacity of a reactor core tube declines 
by adhesion of an impurity for whenever [ of use of a reactor core tube / every ] even if it applies the 
reactor core tube which compares and starts the official report concerned for hemispherical particle 
formation - or it will be necessary to rework a reactor core tube at an elevated temperature. Therefore, 
this reactor core tube is unsuitable when repeat use is carried out repeatedly. 

[0014] Next, reference of JP,1-197,388,A proposes making the getter material of the high grade which 
can adsorb the residual impurity in a vacuum and can be absorbed to the growth interior of a room of 
molecular-beam crystal equipment adhere to this official report. As a getter material raised here, 
aluminum, Mn, Nd, Sc, Sm, and Yb of a high grade are illustrated, thus, the getter material of the metal 
formed of these aluminum etc. in the above-mentioned official report ~ H2 O, and CO and C02 etc. — it 
has pointed out that it is suitable for capturing a residual impurity. 
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[0015] However, since such a metaled getter material is gasified and evaporates by elevated-temperature 
heat treatment of 500 degrees C or more, it is inapplicable to manufacture of a semiconductor device 
with which the whole reaction chamber receives elevated-temperature heat treatment. Moreover, since it 
generally has the defect of degrading a device property when a metal adheres to Si, the metaled getter 
material is unsuitable for device manufacture. 

[0016] When forming a HSG-Si film with HSG technology, the HSG-Si film is usually actually formed 
by heat-treating an amorphous silicon at an about 550-degree C elevated temperature, and annealing in 
the annealing interior of a room (namely, inside of the reaction chamber which was decompressed and 
was maintained at the elevated temperature) of LPCVD equipment. Thus, since about 550 degrees C 
needs to be elevated-temperature heat-treated when forming a HSG-Si film, the getter material of the 
metal indicated by the above-mentioned official report cannot be used as a getter material in the case of 
formation of a HSG-Si film. 

[0017] the purpose of this invention - many - the effect of the moisture desorbed from an interlay er 
film even if it introduces several wafers in a chamber, oxygen, or the organic substance - perfect ~ 
removing ~ a HSG-Si film - homogeneity — and it is offering the manufacture method of the 
semiconductor device which it is stabilized and can be formed by the high throughput. 
[0018] Other purposes of this invention are offering the capture method of the gas impurity suitable for 
formation of a HSG-Si film. 

[0019] The purpose of further others of this invention is offering the semiconductor fabrication 
machines and equipment using the getter material not evaporating also in an about 550-degree C 
elevated temperature. 

[0020] As this getter material, the purpose of further others of this invention is offering the 
semiconductor fabrication machines and equipment using the material which does not degrade a device 
property, even if a wafer contacts. 

[0021] Other purposes of this invention are offering the semiconductor fabrication machines and 

equipment which used materials other than a metallic material as getter material. 

[0022] 

[Means for Solving the Problem] According to this invention, a wall of a processor which performs 
predetermined processing is coated with a silicon film in advance of predetermined processing at said 
wall, and a capture method of a gas impurity of capturing a gas impurity in said processor with a silicon 
film is acquired. Predetermined processing is processing for forming a HSG-Si film, and it becomes 
unnecessary here, to remove a natural oxidation film by fluoric acid etc. by using this capture art. 
[0023] Furthermore, semiconductor fabrication machines and equipment equipped with a processing 
room which specifies processing space by this invention and which can be exhausted, a carrying-in 
means to carry in a wafer which should be processed in said processing space, and a means form a 
covering film which introduces gas into said processing space and becomes settled by said gas in a wall 
of said processing room before said wafer is carried in to processing space are obtained. Here, a 
covering film may be a HSG-Si film which doped Lynn. 
[0024] 

[Embodiment of the Invention] If drawing 1 is referred to, the semiconductor fabrication machines and 
equipment concerning the gestalt of 1 operation of this invention are equipped with the sample room 1 1 
and a reaction chamber 12, and the load lock chamber 13 held at the vacuum is formed between the 
sample room 1 1 and the reaction chamber 12. 

[0025] Among these, the cassette 15 which held two or more wafers 14 is carried in to the sample room 
1 1 out of atmospheric air through the door 16 of the sample room 11. Here, the interlay er film of the 
formed silicon oxidation membrane system shall be formed in each wafer 14, and the amorphous silicon 
film used for the upper part as a capacitor shall be further formed in it so that this may be covered with 
MOSFET which constitutes DRAM. Moreover, the vacuum pump 17 is connected with the sample room 
11, and the sample room 1 1 is exhausted by this vacuum pump 17 to the degree of vacuum below the 
moisture partial pressure of a lxlO-6Torr degree. In addition, at the sample room 11, pretreatment which 
removes the natural oxidation film formed on the amorphous silicon with hydrogen fluoride etc. may be 
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performed. 

[0026] On the other hand, the robot 1 8 for wafer conveyance is formed in the load lock chamber 13 
connected with the gate valve (not shown) to the sample room 11, and one wafer 14 held in the cassette 
1 5 of the sample room 1 1 is conveyed at a time by the robot 1 8 concerned through a load lock chamber 
1 3 in a reaction chamber 1 2 from the sample room 11. 

[0027] The reaction chamber 12 was established in the lower part of the chamber portion 20 formed of a 
quartz, SiC, etc., and this chamber portion 20, and is equipped with the bellows portion 21 for an 
isolation with atmospheric air. The bellows portion 21 for an isolation can be expanded and contracted 
in the vertical direction of drawing so that it may mention later. 

[0028] Moreover, the heater 22 formed with the coil is formed in the outside of a reaction chamber 12, 
and a reaction chamber 12 is exhausted by the vacuum pump 23 and the auxiliary vacuum pump 24. 
furthermore — while the boat 25 for wafer installation which can hold two or more wafers 14 in a 
reaction chamber 12 is positioned on the installation base 28 - silane (SiH4) etc. silicon content gas 
and N2 etc. — the introductory pipe for introducing inert gas is connected. 

[0029] Before the wafer 14 conveyed by the robot 18 for wafer conveyance is conveyed in a reaction 
chamber 12, silicon content gas is drawn in the reaction chamber 12 concerned. The reaction chamber 
12 is maintained at the temperature more than the decomposition temperature of silicon content gas, for 
example, 600 degrees C, at this time. However, said silicon content gas installation may be performed in 
the temperature which performs HSG formation. 

[0030] Under this ambient atmosphere, as silicon content gas stops at the wall of the chamber portion 20 
of a reaction chamber 12, and a list in the form of a silicon film at the outer wall of the boat 25 for wafer 
installation and a thick wire shows it at drawing 1 , the silicon film 26 is formed in the wall and boat 25 
of a reaction chamber 12. Thus, a precoat will be carried out by a reaction chamber 12 and the boat 25 
with the silicon film 26. The moisture, the oxygen, or the organic substance in a reaction chamber is 
captured in the silicon film 26 in this precoat. In addition, among the precoat of the silicon film 26, the 
reaction chamber 12 is exhausted by the vacuum pump 23 and the auxiliary vacuum pump 24, 
consequently excessive silicon content gas is exhausted from a reaction chamber 12. Furthermore, after 
the precoat of the silicon film 26 is performed, it gets down from exhaust air of a reaction chamber 12, 
and the inside of a reaction chamber 12 is maintained at the degree of vacuum of a lxl0-8Torr degree. 
[0031] If the precoat of the silicon film 26 is carried out to the inside of a reaction chamber 12, and the 
boat 20 for wafer installation, as shown in drawing 2 , the bellows portion 21 for an isolation of a 
reaction chamber 12 will be elongated down the drawing. For this reason, the boat 20 for wafer 
installation moves down the drawing with the installation base 28. In this condition, the boat 20 for 
wafer installation will be put on the location in which a wafer 14 can be carried. 
[0032] next, the gate valve between a load lock chamber 13 and a reaction chamber 12 (not shown) ~ 
open - the wafer 14 carried in him and the robot 1 8 for wafer conveyance is conveyed and held at the 
boat 20 for wafer installation. Here, also when hydrogen fluoride water treatment was carried out to the 
wafer 14 carried in through the load lock chamber 13 from the sample room 1 1 before introducing into 
the sample room 1 1 at the sample room 11, also when hydrogen fluoride processing is performed, 
impurities, such as oxygen, moisture and a hydrocarbon (HC), and the organic substance, had adhered 
unescapable, and these impurities were unremovable even if it raised the degree of vacuum in the 
sample room 1 1 and a load lock chamber 13. 

[0033] Thus, the wafer 14 to which the impurity adhered is carried in the boat 25 for wafer installation 
by which was led to the chamber portion 20 of the reaction chamber 12 which carried out the precoat of 
the silicon film 26, then the precoat was carried out similarly. In a reaction chamber 12, it is nitrogen gas 
N2 as inert gas. While being introduced, a reaction chamber 12 is in the condition maintained at the 
temperature of 550 degrees C or more, and is exhausted by the vacuum pump 23 and the auxiliary 
vacuum pump 24. At this time, it is N2. With the silicon film which carried out the precoat, gas is not 
captured by the wafer in order not to react. 

[0034] Here, a part of impurity which adhered on the wafer 14 is removed by exhaust air of a vacuum 
pump 23 and the auxiliary vacuum pump 24. Moreover, since the reaction chamber 12 is maintained at 
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the above mentioned appearance by 550 degrees C, even if the boat 25 for wafer installation moves 
caudad, it is getting warm at about 300 degrees C. If a wafer is transferred at this temperature, some 
impurities which are adsorbing on a wafer 14 will ****, and it will be captured by the portion by which 
the silicon coat is carried out, or will be removed by the exhaust air pump. 

[0035] Therefore, since impurities, such as oxygen and moisture, were removed from the amorphous 
silicon surface of a wafer 14, and the interlayer film of the electrode circumference, the amorphous 
silicon surface was maintained at clarification and has prevented formation of a natural oxidation film. 
[0036] Like, if a part of impurity on a wafer 14 is removed in the format which was mentioned above 
and which was shown in drawing 2 , as shown in drawing 3 , the bellows portion 21 of a reaction 
chamber 12 will be contracted, and the boat 25 for wafer installation will move above the drawing with 
the wafer 14 and the installation base 28 of predetermined number of sheets which were installed in the 
boat 25 concerned. Furthermore, the impurity from which it was not desorbed at the time of wafer 14 
transfer evaporates by being heated in case wafer installation is carried out in the 550-degree C above- 
mentioned reaction chamber 12, sticks to the silicon film 26 covered by the chamber portion 20 and the 
boat 25 for wafer installation, and is captured. 

[0037] The nucleus which consisted of glaring and annealing silane gas continuously as silicon content 
gas in the condition by which it was shown in drawing 3 to each wafer 14 carried in the boat 25 for 
wafer installation with the silicon atom is formed on the amorphous silicon electrode on each wafer 14. 
Since the pure phosphorus dope amorphous silicon surface which removed the impurity is formed as 
mentioned above, it decomposes on this surface and a silicon film deposits silane gas on each wafer 14. 
Since the Lynn concentration in the deposited silicon film is low, the migration of a silicon atom forms a 
cause nucleus easily. A particle can be grown up focusing on this nucleus. The reaction chamber 12 after 
a silane exposure is maintained at the temperature of 550 degrees C, and the degree of vacuum of 1x10- 
8Torr. Each wafer 14 was held for 30 minutes in this ambient atmosphere. Moreover, the flow rate of 
silane gas was introduced by 1 5SCCM(s). 

[0038] The precoat of the above-mentioned silicon film 26 may be performed for whenever [ of 
formation of a HSG-Si film / every ], and when the count of predetermined and a HSG-Si film are 
formed and the impurity capture capacity of the silicon film 26 declines, it may be performed. 
[0039] If drawing 4 is referred to, the semiconductor fabrication machines and equipment concerning 
the gestalt of operation of the 2nd of this invention kept the predetermined gap in the perpendicular 
direction of the boat 25 for wafer installation arranged in a reaction chamber 12, and are equipped with 
the configuration which has arranged two or more dummy wafers 30. Here, each dummy wafer 30 is 
constituted by silicon, a quartz, or carbonization silicon (SiC), keeps the gap which can arrange each 
wafer 14 (not shown in drawing 4 ) between the dummy wafers 30 which adjoin mutually, and is 
arranged in the boat 25. 

[0040] Before arranging a wafer 14, in drawing 4 , a boat 25 is moved above drawing 4 by shrinking the 
bellows section 21 for an isolation like drawing 1 between the dummy wafers 30. In this condition, the 
inside of a reaction chamber 12 is heated to 530 degrees C, then a silane (SiH4) is irradiated in a 
reaction chamber 12 as silicon content gas. It decomposes at the above-mentioned temperature and the 
irradiated silane adheres to vertical both sides of the dummy wafer 30 inside the wall of the chamber 
section 20 of a reaction chamber 12, a boat 25, and a boat 25 as a silicon film 26. 
[0041] While suspending the exposure of a silane, operating a vacuum pump 23 and an auxiliary pump 
24 and making the inside of a reaction chamber 12 into a vacua, if the silicon film 26 is formed in a 
reaction chamber 12, a boat 25, and the dummy wafer 30 as described above, as it is shown in drawing 
5 , it is nitrogen gas N2 as inert gas. It introduces in a reaction chamber 12. These N2 It does not react 
with the silicon film which was mentioned above and which carried out the precoat like. At this time, as 
shown in drawing 5 , the bellows section 21 of a reaction chamber 12 is elongated, and a boat 25 is 
caudad moved with the installation base 28 and the dummy wafer 30. Where a boat 25 is moved caudad, 
from the robot 18 for wafer conveyance in a load lock chamber 13, between the dummy wafers 30 
prepared in the boat 25 in a reaction chamber 12, sequential arrangement of each wafer 14 is carried out, 
and it goes. In the case of this example, whenever a wafer 14 is arranged between the dummy wafers 30, 
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every, from the bottom, one by one, it contracts, and the bellows section 21 for an isolation raises a boat 
25 with the installation base 28, and goes. For this reason, the sequential array of the wafer 14 will be 
caudad carried out between the dummy wafers 30 from the topmost part of a boat 25. 
[0042] Also in this case, like the case of the gestalt of the 1st operation, the reaction chamber 12 is 
maintained at the temperature of about 550 degrees C, and nitrogen gas is introduced in the reaction 
chamber 12 as inert gas. Therefore, the wafer conveyed by the boat 25 will be heated gradually. 
Moreover, the reaction chamber 12 is exhausted by inert gas installation and coincidence with the 
vacuum pump 23 and the auxiliary vacuum pump 24. 

[0043] In the case of this example, each wafer 14 arranged in the boat 25 is covered with the silicon film 
which is in the condition of having kept the gap and having been inserted with the dummy wafer 30, and 
each dummy wafer 30 can adsorb impurities, such as moisture, oxygen, and a hydrocarbon (HC), and 
can capture it. Here, although it said that the sequential set of the wafer 14 is carried out from the upper 
part of a boat 25, the sequential set of the wafer 14 may be carried out from the lower part side of a boat 

25. Because, if it has just taken out from the reactor core tube, since the dummy wafer 30 is heated, it 
will be because it is effective in removing the impurity adhering to a wafer 14. 

[0044] As shown in drawing 6 , when the wafer 14 set to the cassette 15 of the sample room 1 1 is 
altogether conveyed by the boat 25 of a reaction chamber 12 with the wafer carrier robot 18 in a load 
lock chamber 13, a boat 25 will be arranged by contraction of the bellows portion 21 within the chamber 
portion 20 of a reaction chamber 25 in the highest location. It will be completely surrounded by each 
wafer 14 in a boat 25 by the dummy wafer 30 by which the precoat was carried out with the silicon film 

26, and the boat 25 so that clearly also from drawing 6 . 

[0045] Moreover, the gap between the dummy wafers 30 contiguous to each wafer 14 is very short as 
compared with the gap between the wafers 14 and the silicon films 26 in the gestalt of the 1st operation 
which were explained with reference to drawing 1 etc. Moreover, the area of the portion which can carry 
out impurity capture increases. Therefore, with the gestalt of the 2nd operation, as compared with the 1st 
example, the silicon film 26 can remove the impurity on a wafer 14 more efficiently, and the surface of 
each wafer 14 is maintained at a pure condition. Therefore, a natural oxidation film is hardly formed in 
the surface of a wafer 14, and contamination is not produced, either. 

[0046] In this condition, the installation to the reaction chamber 12 of the nitrogen gas as inert gas is 
suspended, and the inside of a reaction chamber 12 is exhausted with a vacuum pump 23 and the 
auxiliary vacuum pump 24 to a predetermined degree of vacuum, for example, lxlO-8Torr. 
[0047] First, a reaction chamber 12 is heated to the temperature of about 560 degrees C. Then, as shown 
in drawing 6 , silane gas (SiH4) is introduced in a reaction chamber 12. Consequently, it turned out that 
the HSG-Si film which a silicon atom adheres efficiently and has big irregularity can be formed on the 
amorphous silicon on each defecated wafer 14 according to the production process shown in drawing 5 . 
[0048] Drawing 7 is drawing expanding and showing the condition of the wafer 14 shown in drawing 6 , 
and the boat 25 for wafer installation is positioned in the interior of a reaction chamber 12. Moreover, a 
gap is kept in the boat 25 for wafer installation, and the dummy wafer 30 formed of a quartz, SiC, etc. is 
arranged. As a thick wire shows to drawing 7 , it is formed and the wall of a reaction chamber 12, the 
surface of the boat 25 for wafer installation, and the surface of the dummy wafer 30 adhere to it, before 
the silicon film 26 which works as a getter to moisture, oxygen, HC, etc. installs a wafer 14 in a boat 25. 

[0049] In drawing 7 , the wafer 14 is arranged after formation of the silicon film 26 between the dummy 
wafers 30 which adjoin mutually. The illustrated wafer 14 is equipped with the semiconductor substrate 
141 and the device layer 142 formed in the semiconductor substrate 141 surface concerned, and the 
interlayer film is formed in the device layer 142 concerned with MOSFET etc. In this case, on the device 
layer 142 and the semiconductor substrate 141, in case it passes through the sample room 1 1 and a load 
lock chamber 13, moisture (H2 O), oxygen (02), a hydrocarbon (HC), etc. shall have adhered as 
impurities. 

[0050] If a wafer 14 is arranged in this condition between the dummy wafers 30 of the reaction chamber 
12 maintained at the elevated temperature, the moisture of the device layer 142 and oxygen evaporate, 
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and a part will be captured by the silicon film 26 on reaction chamber 12 wall while being captured by 
the silicon film 26 formed in the dummy wafer 30 positioned above the wafer 14. On the other hand, 
also from the rear face of a wafer 14, impurities, such as moisture and a hydrocarbon (HC), evaporate 
and it is captured by the dummy wafer 30 with which the wafer 14 was positioned caudad, and the 
silicon film 26 of reaction chamber 12 wall. 

[0051] In the illustrated example, since the gap between the surface of a wafer 14 and a rear face, and 
the silicon film 26 that works as a getter is very narrow, as mentioned above, it can prevent efficiently 
that a natural oxidation film and a contamination layer are formed in the front reverse side of a wafer 14. 

[0052] If drawing 8 is referred to, the modification of the semiconductor fabrication machines and 
equipment shown in drawing 7 is shown, and it differs from the example of drawing 7 here in that the 
silicon film 35 which has irregularity on the front reverse side of the dummy wafer 30 is formed. Since 
surface area of the silicon film 35 can be enlarged by preparing irregularity in the silicon film 35 as 
shown in drawing 8 , the gettering capacity of the silicon film 35 can be raised. Therefore, in the 
semiconductor fabrication machines and equipment concerning this example, there is an advantage that 
the impurity from a wafer 14 can be captured more efficiently than the example of drawing 7 . 
[0053] Moreover, what is necessary is to form the dummy wafer 30 with silicon, to apply HSG 
technology and just to form HSG-Si in the silicon surface by the well-known method by irradiating 
silicon content gas, for example, a silane etc., in order to form in the surface the silicon film 35 which 
has irregularity. In addition, since expansion of the area by the irregularity formed in the dummy wafer 
30 may be small as compared with the HSG-Si film formed on a wafer 14, the impurity may adhere, for 
example on the dummy wafer 30. Moreover, irregularity is formed in the surface of dummy wafer 30 
self by processing, and the method of depositing Si film on this may be used. 

[0054] If drawing 9 is referred to, another modification of drawing 7 is shown, the silicon film 35 which 
has irregularity is formed not only in the dummy wafer 30 top but in the wall of a reaction chamber 12 
and the surface of a boat 25 in this drawing, and the area of the silicon film 35 which captures an 
impurity by this can be expanded further. Thus, since it can form using a well-known method, the silicon 
film 35 which has irregularity on a reaction chamber 12 and a boat 25 is not explained in full detail here. 

[0055] With reference to drawing 10 (a) and (b), the semiconductor fabrication machines and equipment 
concerning the gestalt of operation of the 3rd of this invention are explained. The gestalt of this 
operation is equipped with the wafer attaching part equipped with three upright wafer maintenance bars 
37 on the dummy wafer 36 of the circular configuration which cut and lacked the part, and this dummy 
wafer 36, as shown in drawing 10 (b). Here, the dummy wafer 36 and the maintenance bar 37 are 
formed of silicon, a quartz, or SiC, and the surface of the dummy wafer 36 and the maintenance bar 37 
is covered with the silicon film like the gestalt of operation mentioned above. 

[0056] Thus, it becomes easy to position the dummy wafer 36 on a boat 25 by using the dummy wafer 
36 of the configuration which cut and lacked the part. 

[0057] With this configuration, each wafer 14 conveyed from a load lock chamber 13 (refer to drawin g 
6 ) in a reaction chamber 12 is carried on the maintenance bar 37 of a wafer attaching part by the robot 
18 for wafer conveyance. Even if it carries a wafer 14 on the maintenance bar 37, since the device layer 
142 of each wafer 14 does not touch the dummy wafer 36 and directly, it can prevent contamination of 
the device layer 142 by contact etc. 

[0058] If drawing 10 (c) is referred to, the modification of the dummy wafer 36 which can be used for 
drawing 10 (a) is shown, and the dummy wafer 36 of a circular configuration is shown here, and three 
maintenance bars 37 are formed also on the dummy wafer 36 concerned. The wafer attaching part of 
drawing 10 (c) as well as drawing 10 (b) can be used. In addition, at drawing 10 (b) and (c), although the 
number of the maintenance bars 37 was made into three, it cannot be overemphasized that the number of 
the maintenance bars 37 is not limited to three. Moreover, the fixture which prevents that a wafer is 
slippery may be prepared on the dummy wafer 36. 

[0059] Drawing 10 (a) Also in - (c), irregularity may be formed in the silicon film 26 which acts as a 
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getter like drawing 8 and drawing 9 . 

[0060] If drawing 11 (a) and (b) are referred to, other examples of the dummy wafer 38 in this invention 
are shown, and the slitting section 39 for inserting the arm of the robot 18 for wafer conveyance is 
formed in the dummy wafer 38 here as shown in drawing 1 1 (b). On the illustrated dummy wafer 38, 
like other examples, the silicon film 26 is formed, and as shown in drawing 1 1 (a), the robot 18 for 
wafer conveyance is directly equipped with the wafer 14. Moreover, also in this example, the silicon 
film 26 is formed in a reaction chamber 12 and the surface of a boat 25, and irregularity may be 
prepared in these silicon film 26. 

[0061] Like the semiconductor fabrication machines and equipment applied to this invention with 
reference to drawing 12 , after forming the silicon film 26 in a reaction chamber 12 beforehand, the 
effect at the time of forming a HSG-Si film is explained. 

[0062] First, while preparing one silicon substrate for oxide-film thickness measurement without the 
natural oxidation film which has the phosphorus dope amorphous silicon substrate for HSG formation 
and the clean surface without the natural oxidation film which has the clean surface, respectively When 
it conveys to a reaction chamber 12 after preparing the silicon substrate (wafer) of 48 sheets in which the 
natural oxidation film is not formed and carrying in to the sample room 1 1, as shown in the 1st train of 
drawing 12 When the precoat was not given to a reaction chamber 12, 3 A silicon oxide was formed on 
the amorphous silicon. The surface area rate of increase of the HSG-Si film at this time was 1.7 times 
the surface area of an amorphous silicon. As it was the case where the precoat by the silicon film 26 is 
given to a reaction chamber 12, on the other hand and was shown in drawing 1 , when there was no 
isolation board like a dummy wafer between silicon substrates, silicon oxide was not formed in the 
silicon substrate conveyed in the reaction chamber 12, and the surface area rate of increase of the HSG- 
Si film after HSG processing was 2.2 times. Moreover, also when a silicon film was formed on an 
isolation board like a reaction chamber 12 and a dummy wafer, silicon oxide was not formed in the 
silicon substrate conveyed in the reaction chamber 12, and the surface area rate of increase of a HSG-Si 
film was 2.2 times. 

[0063] Next, when the precoat was not given to a reaction chamber, the about 4A natural oxidation film 
was formed on the silicon substrate of 48 sheets carried in to the sample room 1 1 and the HSG-Si film 
was formed [ the thickness of the silicon oxide which grew on the silicon substrate which has the clean 
surface became 5 A and ] in this reaction chamber, the surface area rate of increase had stopped 1.5 
times. 

[0064] The surface area rate of increase of the HSG-Si film which silicon oxide was not formed in the 
silicon substrate carried in in the reaction chamber, and was formed in it in this condition with the 
silicon film on the other hand when the precoat of the both sides of a reaction chamber or a reaction 
chamber, and an isolation board was carried out was 2.2 times. 
[0065] 

[Effect of the Invention] As explained above, before processing the purpose to a wafer in processing 
rooms, such as a reaction chamber, according to this invention, the surface area rate of increase of the 
HSG-Si film which captures the impurity on a wafer with a silicon film, and can defecate the wafer 
surface, consequently is performed henceforth is improvable by [ which are beforehand depended on a 
silicon film ] carrying out the precoat. Furthermore, since a precoat can be performed without 
exchanging processing rooms, such as a reaction chamber, it is very effective also in the field of 
economical efficiency. 

[Translation done.] 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 6] 
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[Drawing 10] 
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